Reagents. Graphite powders (99.9995%, 100 mesh) were purchased from Alfa Aesar Company (UK). Melamine was purchased from Sinopharm Chemical Reagent Co. Ltd. (Shanghai, China).
2 labeled as NG1 (2.5:1), NG2 (5:1), NG3 (17.6:1). The synthesis of graphene was performed using the same procedure under the same conditions as preparing NG but without adding melamine.
According to the published work 2 , another controlled nitrogen-doped graphene was prepared to assess the influence of ice templating process on the properties of the product. Briefly, melamine and GO powders (mass ratio of 33.3:1, the same ratio as for NG) were mechanically mixed using an agate mortar. Nitrogen incorporation was performed by the same annealing design as above.
The as-prepared product is label as NNG.
Apparatus. Atomic force microscope (AFM) images were acquired using an Agilent 5500 AFM/SPM system with Pico-scan v5.3.3 software. The samples were freshly prepared and drying on a mica plate. Imaging was performed in tapping mode under ambient conditions. Particle size distribution was tested on a Malvern Mastersizer 2000 particle size analyzer (Britian). The morphologies of each sample were characterized by transmission electron microscopy (TEM, JEM-200CX, Japan) by drying a droplet of sample suspension on Cu-grids. Scanning electron microscope (SEM) experiments were performed on S-4800 (Japan). The specific surface area and pore size distribution of the samples were calculated by Brunauer Emmett Teller (BET) analyses of nitrogen adsorption and desorption isotherm (ASAP2020, Micromeritics, USA). The oxygen-containing reactive intermediates were characterized by an electron paramagnetic resonance (EPR) spectrometer (EMX-10/12, Bruker). X-ray diffraction patterns and Raman spectra were carried out on a X'TRA (Switzerland) and a FT-Raman Spectrometer (Bruker), respectively. XPS spectra were obtained on a PHI 5000 VersaProbe (Japan). Curve fitting of the high resolution N1s spectra was performed using a ~20% Gaussian-Lorentzian peak shape. The 3 hydrophobic property was characterized on an optical contact angle measuring device (OCA30, Dataphysics Instruments Gmb). Rotation disk electrode (RDE) measurements. 4 μL suspension was casted on a pretreated GC electrode (4 mm in diameter, ~ loading 48 μg cm -2 ) which is connected with a HP-1A system (purchased from Jiangfen Electrochemical Instrument Co. Ltd., China). The rest measurement system was the same as in CV measurements. The kinetic parameters were analyzed by the Koutecky-Levich equations 3 :
Cyclic voltammetry (CV
where the J L and J K stand for the kinetic and diffusion limiting current densities, respectively. The measured current density is J. ω is the set rotation speed, n is the overall electron transfer number mol cm -3 , D 0 =1.9 × 10 -5 cm s -1 , υ = 0.01 cm 2 s -1 , the total electron transfer number is calculated to be 2.7 to 3 for NG1 (e), 2.3 to 2.5 for NG2 (f), 3 to 3.3 (g) for NG3 and 3.8 to 4 for NG (h).
15 Figure S13 . The XPS spectra of the graphene, NG1, NG2, NG3 and NG. 
